A fully organic retinal prosthesis restores vision in a rat model of degenerative blindness by Maya-Vetencourt, J. F. et al.
Session 683 - Retina: Photoreceptors and Outer Circuits
683.02 / EE21 - A fully organic retinal
prosthesis restores vision in a rat model of
degenerative blindness
 November 15, 2017, 9:00 - 10:00 AM  Halls A-C
Presenter at Poster
Wed, Nov. 15, 2017, 9:00
AM - 10:00 AM
Session Type
Poster
Grant Support
FP7-PEOPLE-212-ITN
316832 `OLIMPIA'
Grant Support
TelethonItaly GGP12033
Grant Support
TelethonItaly GGP14022
Grant Support
Fondazione Cariplo project
ONIRIS 20130738
Grant Support
Compagnia di San Paolo
project ID 4191
Grant Support
the Italian Ministry of
Health project RF-2013-
02358313
Grant Support
Istituto Italiano di
Tecnologia pre-startup
project
Grant Support
Ra.Mo. Foundation
Grant Support
Rare Partners srl
Authors
*J. F. MAYA-VETENCOURT , D. GHEZZI , M. ANTOGNAZZA , E. COLOMBO ,
M. METE , P. L. C. FEYEN , A. DESII , A. BUSCHIAZZO , M. DI PAOLO , S. DI
MARCO , F. TICCONI , L. EMIONITE , D. SHMAL , C. MARINI , I. DONELLI ,
G. FREDDI , R. MACCARONE , S. BISTI , G. SAMBUCETI , G. PERTILE , G.
LANZANI , F. BENFENATI ;  
Inst. Italiano Di Tecnologia, Genova, Italy; Medtronic Chair in
Neuroengineering, École Polytechnique Fédérale De Lausanne, Lausanne,
Switzerland; Inst. Italiano di tecnologia, Genova, Italy; Ctr. for Nano Sci. and
Technol., Inst. Italiano di tecnologia, Milano, Italy; Ctr. for Synaptic Neurosci.
and Technol., Inst. Italiano di Tecnologia, Genova, Italy; Ctr. for Nano Sci. and
Technol., Inst. Italiano di Tecnologia, Milano, Italy; Inst. Italiano di Tecnologia,
Genova, Italy; Ophthalmology Dept., Sacro Cuore Hospital—Don Calabria,
Verona, Italy; Dept. of Hlth. Science, Nuclear Med., Univ. of Genoa, Genova,
Italy; Dept. of Biotech. and Applied Clin. Sci., Univ. of L’Aquila, L'Aquila, Italy;
Univ. of L'Aquila, L'Aquila, Italy; Animal Facility, Natl. Inst. Cancer Research,
IRCCS AOU San Martino-IST, Genova, Guatemala; Inst. of Mol. Bio-imaging
and Physiol. (IBFM), CNR, Milano, Italy; Silk Div., Innovhub-SSI, Milano, Italy
Disclosures
 J.F. Maya-Vetencourt: None. D. Ghezzi: None. M. Antognazza: None. E.
Colombo: None. M. Mete: None. P.L.C. Feyen: None. A. Desii: None. A.
Buschiazzo: None. M. Di Paolo: None. S. Di Marco: None. F. Ticconi:
None. L. Emionite: None. D. Shmal: None. C. Marini: None. I. Donelli:
None. G. Freddi: None. R. Maccarone: None. S. Bisti: None. G. Sambuceti:
None. G. Pertile: None. G. Lanzani: None. F. Benfenati: None.
Abstract
The degeneration of photoreceptors in the retina is one of the major causes of
adult blindness in humans. Unfortunately, no e ective clinical treatments exist
for the majority of retinal degenerative disorders. In this work we report on the
fabrication and functional validation of a fully organic prosthesis for long-term
in vivo subretinal implantation in the eye of Royal College of Surgeons rats, a
widely recognized model of retinitis pigmentosa. Electrophysiological and
behavioural analyses revealed a prosthesis-dependent recovery of light
sensitivity and visual acuity that persists up to 6-10 months after surgery. The
rescue of the visual function was accompanied by an increase in the basal
metabolic activity of the primary visual cortex, as demonstrated by positron
emission tomography imaging. Our results highlight the possibility of
developing a new generation of fully organic, highly biocompatible and
functionally autonomous photovoltaic prostheses for subretinal implants to
treat degenerative blindness.
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